Characterization of carbosilane dendrimers as effective carriers of siRNA to HIV-infected lymphocytes.
One of the primary limitations of RNA interference as a technique for gene regulation is effective delivery of siRNA into the target cells. Dendrimers are nanoparticles that are increasingly being used as oligonucleotide and drug delivery vehicles. We have developed amino-terminated carbosilane dendrimers (CBS) as a means to protect and transport siRNA. Initially, stability studies showed that CBS bind siRNA via electrostatic interactions. Dendrimer-bound siRNA was found to be resistant to degradation by RNase. Cytotoxicity assays of CBS/siRNA dendriplexes with peripheral blood mononuclear cells (PBMC) and the lymphocytic cell line SupT1 revealed a maximum safe dendrimer concentration of 25 microg/ml. Next, utilizing flow cytometry and confocal microscopy, lymphocytes were seen to be successfully transfected by fluorochrome-labeled siRNA either naked or complexed with CBS. Dendriplexes with +/- charge ratio of 2 were determined to have the highest transfection efficiency while maintaining a low level of toxicity in these systems including hard-to-transfect HIV-infected PBMC. Finally, CBS/siRNA dendriplexes were shown to silence GAPDH expression and reduce HIV replication in SupT1 and PBMC. These results point to the possibility of utilizing dendrimers such as CBS to deliver and transfect siRNA into lymphocytes thus allowing the use of RNA interference as a potential alternative therapy for HIV infection.